Searching PAJ 



HI 01 XI 1 / 1 



PATENT ABSTRACTS OF JAPAN 



(11 Publication number : 2001-176673 
(43)Date of publication of application : 29.06.2001 



(SDlntCI. 



H05B 33/28 
H05B 33/14 



(21 Application number : 1 1 -354555 
(22)Date of filing: 14.12.1999 



(71 Applicant : TDK CORP 

(72)Inventor : MIHASHI ETSUO 
ARAI MICHIO 



(54) ORGANIC ELECTROLUMINESCENT ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize an organic electroluminescent(EL) element with an 
excellent carrier injection property into the organic layer, improved EL characteristics and 
longer service life by suppressing occurred damage in the organic layer when the transparent 
electrodes are formed on the organic layer. 

SOLUTION: The organic EL element has a first electrode, a second electrode and one or more 
types of organic layers between the above electrodes, and has a configuration that at least one 
of the first electrode or the second electrode has a transparent electrode the of ZnO series. 
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IS. fx (2-^f-;i/-8-^y yy^h) t;ps-^ 

A. 8-3V l J/5M>f- , 7iv hUX(5~^on- 
8-^/^/51) ^''J^A, fx (5-7PU-8- 

^yyy^b) *;t/>"7A. 5, 7-^'^o;ix-8-^ 
yyy^hT/i/S-^A. huxcs, 7-'jyti^- 

8-t Hn^f^yyy^b) 7;l/5- ll 7A s jffij [S 
f D v (II) -h"X (8-bFn=Jfv—5-^yy.-^) y 

[0 0 60] 8-dr7yy-;l/*«4^M»#: 

<^(i^tffi<oEtt : P^^ri-S7;P5-^AfiftT*>-5"r 

i>4<. ;c04a^i<7)i: tT(4, fx (2-^f-^- 

8-^yyy5b) (7xX5b) 7;w$- , 7A(iii) 
s fx (2-yf-;k-8-^yyy^h) (^h- 

?l/'/7M 7;W5->7A(III) , fx (2-yf-/t— 

s-^yyy^h) u?-?^/7h)7/^-7A 

(III) , h'X (2-X+A'-a-*Sl)S5h) (^5 
-^PV9b) 7^5-^^(111) , fx (2-yf-;p 
-8-*f/>;/7M (4^b-7i-^7i75M 

r^s-^Adii) , fx (2-yf-;i^-8-^yyy 
i) . fx (2-y^-8-^/y/5H (a*7- 

7ix;17x77f) 7;l-5- 1 7A(III) . fx (2- 
yf-;l^-8-^yyX5h) (2, 3-y^f^7i7 
5h) T^S-^Adll) . fx (2-^f-;W-8-df 
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SUSyb) (2, 6-^f-;P7x75b) 
^A(III) , t'X ( 2-^f-;l/-8-^f/Uy7b ) 
(3, 4-^^71/5 H T^5-^A(III) , 
t'X (2-^^-8 -df/'J 75 H (3, 5-^'y 
f;1^7x/7f) T^S-^AdH) s t'X (2-^f- 
)V-8-^JyJyb) (3, 5-^'-tert-7'^;lx7 
i77h) T^S-^Adll) , fx (2-^^-8 
-3Vjy7H (2, 6-y'7i-;l/7x75f)7 
;W$x>?2>.(ni) . fx (2-*i-/V-8-*JVSy 
M (2,4, 6-h)j7x-;l^7x/7b) 7V1-3- 

vAdii) . fx (2-^f-;i/-8-^yyy7>) 

(2, 3, 6-h'jy^7xX7h) T/I^S-^^d 
II) , fx (2-s<^/l-8-*J VJyY) (2, 
3, 5, 6-fb7^f;l7iy7f) T/l-S-^Ad 
II) , fx (2-yf-;P-8-dfXUX7h) (1— 
7h5b) T/l/$X>7A(III) . fX ( 2-7^-8 
-*JVJyb) T)V^-^Mll 
I) „ fx (2, 4-y^f^-8^y>J77h) 

(^h-7x-^7xy5h) 7fr$-VMlU) , 
fx (2, 4-yyf/I'-8-^/ l j/7h) 
7i-^7x75 b ) T^^-^AdlD . fX (2, 
4->>'y^;l/-8-dfXUX7h) (^^-7x-f7 
x75h) T^S-^Adll) , fx (2, 4-5sX+ 
)V-8-*JUJyb) (3, 5-i/7f;>7x77 
h) r^S-^Adll) , fx (2, 4-^^-8 
-^y'jy^h) (3, 5-^-tert-yf-;l/7xX5 
h) r^S-^Adll) , fx (2-yf7l— 4-xf- 

/u-8-3-yy/5H (A5-^^V5b) r;i-5- 
>7A(iii) „ fx (2-yf-;p-4-y h^fv-8-df 
y y y 7 b ) (A5-7x-/P7x75h) 

a(iii) s fx ( 2-yf-;p-5->'ry-8-=3fy y 

77h) (^h-7PV7h) TA'S-^AdH) - 

fx ( 2-y^-6-hyy/ktny^-/i'-8-dfy 
>j77f) (2-t7f7h) r^s-^Adii) 

[oo6i] z\<nm\ fx (2-yfvt/-8-dfyy 

77h) T/l/S-^Adll) -At-^V-fX (2- 

yf-^-8-^y yyxh) r^s-^Adii) . fx 

(2, 4-i7^f-;l/~8-= 3 fyyy7h) T;l/S-»7A 
(III) -^-^dfV-fX (2, 4-^^-8-df 
7!)77V) T;l^S->7A(III) „ fx ( 4 -Xf7U- 

2-yf-;i^-8-^yyy5b) r^S-^Adii) - 
^t-^y-fx (4-xf-;k-2-yf-;p-8-^y 

!)77h) r^SXT7A(III) s fX (2-7^-4 

-y h^fv-^yyy^h) r^sx^Adii) -ju-* 

^rV-fx (2-y^/l—4-y Y^^JUyyb) 
T^SX7A(III) , fX ( 3-i/YJ-2-*^)V- 
8-*;vyyb) 7)V5.-^MIU) -u-ttv- 
fx ( 5-^ry-2-y^-;p-8-^yyy5b) r 
;k$->7A(iii) , fx (2-yf-;i^-5-hyy;^ 



nyf-;p-8-^y yy^b) r^sx^Adii) 

-ttV- fx ( 2 -y y^!V- 5 - b 'J 7/M-ny -?-/!/ 

-8-3-yyyxM t;p5x^a(iii) trc&o-ci 

[0062] i^{J^*Xh*^t LTJ2. HUPP 8 

- 1 2 6 o o^fgicfE^yxx^ry i- 7-t >mm 

m^PF- 8-1 2969 tlBtlOf - byTV — 

[0063] mMte^&xmwazmteKhcoTfo 

[ 0 0 6 4 ] t fc, i&SKiSCT . ^< fc 

t, i s^-^aA^jMix-fi:^!ftt^< 1 t, 1 acorn 

ii s 0. 0 l~2 0wt7„ . §^fc(±0. l~15w«fc 
[0065] Strif Tii:, ^ y TV)* >y f yymW^ 

l , 3fi^«c7)^ - v y raAi±e^ o t < < % i n 

^-ymMm^mt^h zttfx-z . mem 
zmmzW€Zi£& z t ^'-e# 1 1 1 i t, fB^Jt 

[0066] if^)ltfflV^tl§*-/t-aASi*tt^ 
-/HimTOT'S. S h 'J 7 x i7T $ yimfo. § 

ti±x^y^rsy^»*. ^#$*£ii£!to7$y 

[0067] «^?xA»3*ttc0^-^li: LTJi, *J U 

ymmtk. §^«i8-^yyy-;i/^v^^ii#* 
h) t/psx^a (a i q3 ) zm^&zttfmt 

\\ ttz^ ±.il<ny 3L-)l>7yby-t yMM#. "rby 

[0068] x-fr&Ammmit-smt IXIZ, ^ 
mmn^fzTiytmw. mtum^-mmM 
mx-hh h vyx~/^jTiytm^ s^tsixf-y 

[0069] <I«*^«?I-^ihii:. -en^cO^f-r 'J T 
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^mcr>MM.ttt>K 1/99-99/1, Z^ziftK 
(±1 0/90-90/1 0, mzmi<i±20/80 

[ 0 0 7 0 ] 4fc, fi£tt9J* §J4. 

#&L\i\ Mftmzii. 1~8 5mb'thZ.t1fi1&$. t 
<. ££>«±5~6 0niiu #t(±5-5 Onmfc-fS £ fc 

[ 0 0 7 1 ] 4fc, «^JlO»rtttrftt LTtt, Jt&S 
jlHWiUIBIS-frS^^J^ffiU^ IM (HE 

t»»#- Frttrs^s*T*j* . aaw s zti> x-% 
x-fo^xh&w mmi±. -HRWfctt, 

tjRaM-***, **W4, Sffl^'-f y^-4»tc4MH!S* 

[00 7 23 Witf, # 

ElBgb 3-29569 #SPP2 - 19169 

A^m, im¥3 - 1 9 2#&*l wih^s - 234 

6 8 1 #4^g, ^¥5- 2 3 9 4 5 5-f£#. 
5-299 1 74#&83. 1f H¥7 - 1 26225^ 
18, #M¥7 - 1 2 6 2 2 1WPF8- 1 0 0 

1 7 2-%&m. EP0650955A1 ^CfES£itT 

4^Lh'j7x-^'7Sy : TPD) , 5r#StE«T 

Lxt>*\>\ 2mitmm-thttte.mmt.zLxm 
[0073] -fr-iv&xmmmi-fc-ii'&xmt-fc-iv 

fc* 1 ^**. i<ots, *~;mAWM ( not) fi 

WWRfc^WCtt, xtwl^A«SJl& 2*J2UtKWS 

v\><r>mL-m$:m<z-h-&x~%h. smtt 
fc%-4»oey*-*7 'j-fc-t* £ t 



[0074] m^xmmmizii. hv*( 8-*/ y 
tvks-^a (ai q3 ) ^8-^yyy- 
/k * 7i ti * mmw * mm- 1 -t & tiMm^ t* o 

yim#, y7i-/^y>», -Knffi*:?/!^- 

h ] )X (8-^/V/yh) T^5- , >A**ttffl't* 

[007 5] «-fiiAI>13DI**^±Ali:»?-«i31* 
t{r*ftr«»tS*^fc:{4, «^aA»jM)Ifflo-fb^ 

%<?)(f^40t L^m^h^mmLxm^^k^ 
•c* *. ; § . «^f±A«ffifflte^m^a»*«tt 

3 ^mJBJitrov ^T54 , m^aA«ji«2: 2 WiLh^Sf 

Silt) l"i i,i;'",".f. I) . 

[0076] tf-/P&A«fiSJi. IBt*fc4WW?±A 

tzMia. tw7 r Mmttzim^m^o . 2m® 

[0077] »a«*«*ft«#tlSS§tL*V^\ 1 

o - « PaMT^xsa 1 1 . mmm.mi o . oi-w 

sec gEffl.£i:* J #4LV\ 

x&mzffimiztmj&Lw »s+T-aiitT^ 

[0078] £tiA>*«^fFMt»SS*^^fflv->|>« 
^ftf AftJt##- h ^fflgUtiBffiSUfflUT^MJ-rs 
[0079] *»8te*iVVCs W«E L«itft^»Jt-r 

k\ mikmmtzk m . Si, G a A s N ZnSe. Z 
nS, GaP, InP^fc>W^.tl, tfcZtlt>0M 

li.Mo.AKPt, Ir.Au, Pd^ifSrfflV^ 
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[ o o 8 o ] s m^^mm*mm<nmtim< 

tz^z . %=?±£ %±W$lz i •) Jf±-f S i fc t 
r s He, N 2 f<WSMxWlfi Lv> 0 <I 

<ojfiby^<o*^*jii±. i o oppm mr. x 

L < Si 1 Oppm JSIT. Wfcli 1 Ppm & i t iWff 

0. lppm 

[0081] %±me)tt®t VXli, m L<iiTS* 
fiyxMb IX. •3Xh<7MfrZ>TiV-t} VtfyXWt&t 

[0082] ftihmtis 1)"— arlti v>Tfte trlraS 
LTti, ffllSh-X, ^y#t-X, #5Xt'-X. # 

[0083] x^-^-ti. i%K±fflS»f'J*t?iA 
§tiTv^Ti>, »*B#«gALTiJ:^ 0 $fjhffl«*ffl 
i&lztW&Ai—y—efeGM&.M&LKfcO. 0 1 
~3 0wt%. iOJjaiXliO. l~5wt%T*l>. 

[0084] mmit lxh. ^ttztmm&^u 
x. ^mttf&ifrzhcox'fotiimtizmfeziizitcox' 
nana*, *ymt?A 7wns«x*^y 

[0085] fflKfcfi? * ;l^-flK>»*fBWt£-£t» 
ho-;H7Ci>J:V\ 

[0086] fi7^W-IRfctt, ?&!It^7W# 
#$E L«^)»3ef-**fc^fc*T* 7-7 ^ /k?- 

[00 87] 4fc, E L*^Sf4^S*IS«S^*iSJR 

[ o o 8 s ] *jt . mmfo^mmcox o %mmmim 
[0089] ibiM7 -f n^HWi, e LjB&we* 



[0090] &3fc*mtt, K#69£fi::IM^JK¥#ft 

bwsttLw mmtzii, u-f—m^t'tfimvxa 
>mi>irts) i-yfzm ^Mt^rn ■ w&mmtm 

[009 1 ] fM yy-ii. ^*«{cffietiUISL5rv^ 

± 3 4fls**<trii < . 7 * h y y X5 7 - • wi 
Zhh%&. *-;WiA«ffi ( i to. izof) eo^ 

[0092] mmnt. mmwrnmpz.*)* 

[0093] #fSHj§c7)WfiE LSmi, fiRH's m 1 fc 
^fJ: -3 l /*-;i/aA»ffi2/*-^iiAli1^ 
*3/^«4/*««^ttMS 5/*}I«^aA«6 

Tt>i^. 02i:^tJ:5tlfil/tfftAf 

s 7 /ii«ii^±A« 6 /GWfcftmm 5 /iBEif 4 

/*-;^A«BSJf 3 /*-^ftA«fi 2 1 
§tut®«®<7)«i LXi>^\ *««-?BEA 

s+wam^ftMJit'fti-cwawmfiiAftSJifc t 

ffltfSttt t> i v\ R«S*i4ttlB^ftaKf if tei Oft 

[0094] *«e L«^i±. jtaaesft^^/^saKis 

-3 0V WSXhh. 
[0095] 

[»PJ] <H^W 1 >9~?'v htlX. ttl&X I 
ZO (tfyr/H ) , ZnOCA 1^98: 2wt%Tii 

^•t^t><^ (-9-y7;i/2) . znOtfO^so^c?) (-txr 

[0096] ±IS#^-^'-y 

*^ffiSrO~0 . 0 2 5tf*H?5Sfl:3#, ^7^*S 

icOi;#c7)^Jl^ftkLTii;. IZO(4DC2 
OOW^fSAL, ZnO : A 1 iSitfifefiZ n OHtRF 1 

K*i»O£Eft*0. 2-0. 3Pat Liz. MSSrS 
3 t^-fo 

[00 97] H3*^BJfe^J:dt. ZnO : Alf 
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[0 0 983 <mm\2>?-yvhk LT. *tl&l 

I ZO (-9-V7VH 1 ) . ZnOtA 1 £9 8 ; 2wt% 

■ca^Lfctw (-^yr;n 2)>zn oca i s- 9 

8 : 2wt%TS-£L£&<7> d^T/H 3) . ZnOC 
A 1 £98 : 2wt%-d-&t3t*>«0 (If V77H 4 ) . 
ZnOTO«fc» (-9-X7VH 5) ^fteftJffii L 

[0099] ±M&?-¥v hS:fflV\ ^'5XSffi±t 

II ty7lHl(?)IZOIl DC2 0 0W£&AL, 
XA.y ?#HM£ A r (C0 2 £ 2%Ss&D L£*B£:#X b 
L. A*vftfr)B3itO. 3-lPafcLfc. ^77H 
2OZn0 : A 1 II RF1 2 0W£f£AL. 
SH^£Kr: 100%fcL, XAy^BtOOSO. 

1 5Pat L£. f-yr/H 3?)ZnO : Alll RF 1 

2 0W&KAU XyN°<y^«H^Art0 2 £5%iB 
Jn L^M-^'x bL, m<r>E3) ZO. 3 1 Pa b 
*L-7Co ^fyT)V\ 4<7)ZnO : A I Si. RF 1 2 0W£r 
SAL. X^-y ^«HMtKrtCH 2 £2%SanLfcfi 
•&#xfcL. xK-y?i$tf)EE:*j£0. 2 0Pa2:W:. M 

ZnOjiRF 1 2 0W£&AL. >^?>y ?#BM£K 
r: 100%tL,^>^KH. 1 5Pai: L 

[01003 tSKSftl Hl^HJte^&i: o 
fc, 1 1 « I Z Otf)ffc*H»H:4 . 7 3eVT$> 

SOCML. Kr : 100%T"iILfcZnO :A1« 
^1214, ttWKfcfM. 4 2eVt/jN§<y5r^T 
t^r/n 2~i4*^BJ5^^J;3t. 

Z nO : A 1 ^3t B j«». X^-y ?&H&£##£ 

*&<3fcft: 1/0*4 £fc#*>*»S. *>fc. ZnOfcAl 
£ £ fc T. ttWKbWSTl/O** i fc #*> 

[01013 



[HI 3 



No. 






eV 


11 


IZO 


Ar+Oj (2%) 


4.73 


12 


ZnO+Al(98^wt%) 


Kr:100% 


4.42 


13 


Z*0+Al(98.2wt%) 


AjH-O 2 (0.5%) 


5.71 


14 


ZnO+Al(98.2wt%) 


Kr+H 2 (2%) 


4.30 


15 




Kr:100% 


4.6-4. 8 



[01023 tnmmmmizmzmmmx-mmi 
<mmm i >a-=.>?$M (7059) ^^xassr 



*-/l-liA«ffi&Mffl 0 OnafcJ&RLfc. ftkWZA 

u*i£. \%^x^m\. r-th 

T. ffft£ 1 x 1 0-*PajaT4"C«Etfc. 
[0 1 0 3 3 N, N' -y'7i-/HN, N ' -t'X 
[N-7x-/l/-N-4-M;^ (4-7S/7i^ 
/V) ] ^y^>>> (ATP 34 ) £S*»S0. 2ni/ 
sec.T'5 0nnCDJ¥£fcS#L. *-/W±ASt L. 
TifiEm^-'^iU N, N' -y'7x^-N, 
N' -m->>J;P-4, 4' -=JTS./-1, 1' -h* 
7x-;P (JJTF. TP D ) 2nm/sec.T 
2 0 nmcom S tIMt L - *-/HI311 1 L fc . 
[0 1 04 3 JSE*«ofc44. N, N* -b' 

X (m-^f-/l-7x-;l/) -N, N " -y'7i-*- 
1, r-t'7x-/y-4, 4'-y'7$y (TPD 
5) fcHJX (8-^7'J/7f) 7/1-S-7A (£1 
T, A 1 q3 ) £^*<a€*»K0. 2nm/sec.Tl : 

<7)£r 1 0 0rant?)jP§fc^*tT. SKClt Lfc. <^V^T" 

-Vi. (BIT. Al q3 ) *|g«aLK0. 2nm/sec.T- 
2 OnracOJf §t^#LT*TaAfl^li Lfc. 
[0 1 0 5 3 Sfetr. jSEE«JII*«ofc44» Li 2 o 
iRu0 2 Sr70:3 0*«%^ffl^T"^# ( 2tc.^ 
») U 1 ™y)Jf § (zj£R LTiE«mTiiA* Lfc . 

&MX\ lfIt*^XA'7?gtt8L, ZnO : A 
1=9 8 : 2y&%0)9—?«/ h£fflV\ ^^y^SCT 
Z n 0^jiHJ31:SS: 1 5 0nmOJ¥§ t^lLfc. 
%<r)Xn«,?$&-b LT. X)**f9iJX : Ar 1 00 
%, xn-y^m.-h : 0. 2Pa. SA*7J : RF3 0 

[0 1 0 6 3 fcWifc^KE LJR^titSKHEiBttn 
L, 1 0mA/cm2 ^«?^^f3tMffii)§^, » 
tii. 9. 7V , 5 5 0cd/ m 2 (3D?63ei6Hiai§iTJt. 

[01073 <tmm i >iutw i iz&^x . 
aA«a^«L?tat. «»ga*^xyN°.y ^ssc 

3^B«tiS: 1 5 0m«*Sfc*JRLfc. dcot #cOXy\° 
■y^^fTtLT. ^^^^CArtO, £2%i3& 
ltll>e>*M\\ WvfttEJl : 0. 5Pa. SA* 
^ : DC 3 OOWfcLfc. ^<0ffili. HMCT 1 

ix^mELm^mtz. 

[0 1 083 ftt>tl&mE L*Tt«S*J±*EPJP 
L. lOmA/cra* ^S«afflf«TaSRRaBlS-ii*. tmfl 
fcli. 9.5V. 8 0cd/m2 no^bfiWSfut. » 
Kc^mBlil 0 0«H«TT*ofc» 
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[0109] <itm\2>mmmi tfewc, mmm^ 

j§BJK«£- 1 5 OnmCDJf S«Kt/c„ 
•y^frhtT. XA-^#Xl:ArfcOi *2%S& 
lfzi>CD%m^\ X/i-yf^COE^: 0. 5Pa, 

: D C 3 0 0 W t Lfc„ ■£ CDflHi. H»J 1 t RlftC 

[0110] #fe*ife*»E L*?fci£SMEjE£Elttii 
U 1 0mA/cm2 coS«^«T*^KI6§*/^ » 
tti. 9. 2V, 12 0cd/m 2 «?BK#lll!£it£, 

»Sy)¥«BtHii: 1 2 0f«iTT-*o£. 
[0111] CffiSMiaBStcfcttSllltSTCDfffliD 

<mm\2>n-~>?#m a 059) $?xmm$: 
M^m^mm^mmt^r-m&ix . mm 1 x 1 

i?*«s&)Ui2 0 omfciwiLfc. #<ofi^A 1 mm 

# _kifT$£ML£z. $V>T"„ ^BSrUV/0 3 gfcrf-LA 

^1X1 o- 4 PaOT^-r«ffit^. 
[0 112] £<3fc, SffittBfcfilofcjti, Li 2 0 
t R u 0 2 £70:30 tm%<Wfe"Cm* ( 2 tSR 

[0 113] JJtV^T«Et«ofc44, hUX (8-* 

yyy^H t^s-^a (&ta ai q3 ) zmmm 

SO . 2nm/sec.T'2 OnmcOJf § \,ZWM LTt^&Afft 

[0114] Sfefc, JSEEtflloJtii, N, N ■ -t* 
X (m-^WiI/M — N , N ' -y7s-/l- 
1, r-h'71-^-4, 4"-y'7Sy (TPD 

5) thy* (8-3vy/7M r^s-^A < Jtx 

Ts Al q3 ) Sr^ftc^ifjISO. 2nm/sec.Tl : 

1 coffin u <iixt;i/7VySr3*a%K-rL^t 

[0115] <X^T"«JI«FJSr«^^4 N, N " - 
h'X (m-^f;l-7i-/l) -N, N " -y'7x-;V- 
1, l'-t'7x-;l-4, 4'-y'7Sy(TPD 
5)ZmmSiO. 2 nw/sec. T20 niOiPS ex* 
U *-/HftMJffct. KftTN, N' -y'7i-;V- 
N, N' -t'X [N-7x-;HN-4-bU/l' (4- 
7S77x-^) ] <yyyy (ATP 34) ZMm$. 
SO. 2nm/sec.T5 0nm<?)ip§fc^fU *-;M£A 

[0116] &vve. mmmm^xn^rm.^ 

U *-^£At;ffi£2 0 0nmOJI$l;:j£)IU^ 
t^-f'^CIiZnO : A 1 = 9 8 : 2wt%0^- 
¥-yh£m\ XAy^tLt, XrtvftfX : A 
r 1 0 0%. xn-ymcOEJ] : 0 . 2 Pa, fiAtTJ : 



RF3 0 0Wttfe. *ft(C, ffi*ffl£ffiWC#5*$t 
±JK£«*U ^}LT£«EL«T£#/L% 

[0117] ft^iife*»EL3IE^ti«SW£E*WJn 
L» 1 OmA/cm 2 «je*^irCilRK»§-ltfc. MB 
ICtt. 15. 8V , 2 2 0cd/V OSSBfcMffilSfl 

[0118] <lb»J3>M6W2 Kiswc, *-/Mt 

U I h 2rfflV\ XA-yj'tCtlTOl 

BMS* 2 0 OnmcDJPSfc^JiLfc. ClOt IWiy 
^fftU, X^7?^CAr(;Oj £2%fi£L 

fc«»otfflv\ re&mn ■. o. 5Pa, &a« 
* : DC3oowtLfc. *<m\t. 9mm2knmz 

[0119] #^£*ftEL*^fcttSmJ±£EPtl 
U 1 OmA/ctf <?)£«SEapatcasiBHtt$-iiTt. w? 
fctt, 15. 0V , 8 0cd/m2 ttft&WRHSft*:. 

««o¥«s«i o 0BtraaTT*-5^ o 

[0120] <ibKW4>»fi«2ti5v>-c. *-/H« 

BfflM*2 0 0nnC0J*Sfc:jiaMLfc. Z<?)b£0>ZJ*v 

ftkftkLX. XA- 7 ^#xi:Arl;o 2 £2%M£l 

tz&COZm^K XJU ftitOEJl : 0. 5Pa, ffiAl 
A:DC3 0 0Wf:L/S. Z<0M±. %M$\2tWlMz 

LxumELm^mt:. 

[0121] »fenfc*«EL^CBaWESfflJn 

Ls 1 0mA/cm2 cOJg«S^ST"iSMigt!j$^o ffl& 
t,Zl± s 14. 5V , 9 5cd/ ffl 2 eomdtfflMZtlfc. 

mm^mmrsn 1 o oi^HjaT-c*-jfc. 

[0122] US&HML ittt«j6»fe^4»* i a 
ic, zno : a i anj-xr/wi, o,t j:6*Wf«r 

#*«BK>fetlfc. ®«« (H*0!2, i:b WJ 3 , 
4 ) ^HDRJf (*lft« 1 s mm 1,2) t ifcKUT^ 
*69tWI#ttT"^oTV^co(i, *-;H!»SJi (OA 

t&>X'fo&bl%z.t>tl&. £tz. ITO, IZOtit^ 
|gtt«E^'«V^!±, Z nO : A 1 j6*«e0ft*R|jR# 

/h§v^, *-;^ASffi (US) 

uxn^^m-htz^xhhb^i t>tit . 

[0 123] 

[0ffi^)ffi#»J] 

[01 ] *»BH^«EL*^**fflii*^L^«i| 
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[02] *mi?>imE Lm^imm^mm^ itz 2 
wmmzcibk. 3 

i ms. 7 



mm 



[an 



[02] 




CP 



s 



6 




EX 



[03] 



$&E:*J;0.2~&3Pa(Kr) 

9 !|ZOOC02kW 

63 ZnO : Al (98.2wt« RF 0.1 2kW 

A ZnO pom RF O.T2kW 




0.005 0.01 

mm#& /pa 



0,015 



